Endotoxin stimulates in vitro pituitary growth hormone release in eicosanoid-dependent manner.
To investigate the signal transduction pathways by which endotoxin stimulates in vitro pituitary cell growth hormone (GH) release. Pituitary cell cultures derived from 6 sheep. Signal transduction pathways involved in endotoxin-mediated GH release from sheep pituitary cell cultures were evaluated by the use of specific blockers of arachidonic acid and its metabolites, extracellular calcium, protein kinase C, and protein kinase A. Cell cultures were exposed to the specific blockers in the presence or absence of endotoxin (Escherichia coli O55:B5, 10 micrograms/ml) for 24 hours. In addition, effects of endotoxin on GH cell content and GH mRNA values were determined. Nordihydroquairetic acid (lipoxygenase blocker, 10 microM, 30 microM) and eicosatetraynoic acid (arachidonic acid competitor, 10 microM) decreased endotoxin-stimulated GH release. The calcium channel blocker verapamil (25 microM) decreased baseline and endotoxin-stimulated GH release. Phorbol myristate acetate-induced down-regulation of protein kinase C, indomethacin, or the protein kinase A blocker H89 did not alter endotoxin-stimulated GH release. Endotoxin increased GH mRNA values by 50.1 +/- 6.0%, but the cell content of GH was not affected. A direct effect of endotoxin on the pituitary gland to stimulate GH secretion was evident, an effect mediated predominantly by arachidonic acid and its metabolites through the lipoxygenase pathway. Endotoxin-stimulated GH release requires extracellular calcium and is associated with increased cell GH mRNA content. A better understanding of the signal transduction pathways involved in endotoxin-mediated effects will allow more appropriate therapeutic intervention in clinical cases of endotoxemia.